Cloning of a tumor-associated antigen: MOv18 and MOv19 antibodies recognize a folate-binding protein.
Monoclonal antibodies MOv18 and MOv19, raised against a membrane preparation of an ovarian carcinoma surgical specimen, react with a surface antigen present on the majority of nonmucinous ovarian malignant tumors tested but not with normal adult tissue (S. Miotti, S. Canevari, S. Ménard, D. Mezzanzanica, G. Porro, S. M. Pupa, M. Regazzoni, E. Tagliabue, and M. I. Colnaghi, Int. J. Cancer, 39: 297-303, 1987). This surface antigen was purified as a soluble glycoprotein (molecular mass, 36-38 kDa) released from the cell surface of an ovarian carcinoma cell line (IGROV1) by digestion with Bacillus thuringiensis phospholipase C. Immunoblotting demonstrated that the purified protein reacted with MOv18 and MOv19 and that treatment of the purified preparation with N-glycanase resulted in a protein with a molecular mass of 27 kDa. The NH3-terminal amino acid sequence of the purified antigen was determined. This sequence is highly homologous to an internal stretch of 27 amino acids located near the NH3 terminus of human folate-binding protein. An oligonucleotide probe was synthesized and used to screen an IGROV1 ovarian carcinoma, lambda gt11 complementary DNA library to obtain three complementary DNA clones. The complete nucleotide sequence of one of these complementary DNA clones was determined. This sequence is nearly identical to that of a folate-binding protein clone obtained from the Caco-2 human carcinoma cell line. In addition, the nucleotide sequence of the 5'-untranslated region of the other two clones was determined. This region of all three clones was different. The product of the Caco-2 folate-binding protein clone expressed in Chinese hamster ovary cells was recognized by the MOv18 and MOv19 antibodies, confirming that the antigen and folate-binding protein are one and the same. Furthermore, a cell line that binds the MOv18 and MOv19 antibodies expressed increased levels of folate-binding protein mRNA compared with a cell line that does not bind these antibodies. These results indicate that the MOv18 and MOv19 monoclonal antibodies bind to at least one form of folate-binding protein and that this protein, which is evidently overexpressed in certain malignant tumors, may provide a suitable target for immunotherapy with these antibodies.